Introduction
Exercise and other forms of physical activity (PA) have been associated with both physical and psychosocial benefits in older adults (Cristopoliski, Barela, Leite, Fowler, & Rodacki, 2009; Kolbe-Alexander, Lambert, & Charlton, 2006; Strawbridge, Deleger, Roberts, & Kaplan, 2002) . However, PA trends have consistently shown that activity levels progressively decrease with age (Kruger, Carlson, & Buchner, 2007) . Considering the growing proportion of older adults in the general population, suboptimal PA levels present an increasing public health concern. Many older adults believe that they are too old or frail to engage in PA. In addition, older adults also encounter more barriers to PA and exercise participation (Nelson et al., 2007) . A recent study provided prevalence estimates of inactivity by older adult characteristics (Kruger, Ham, & Sanker, 2008) . Results found that angina and coronary artery disease as chronic conditions were significantly associated with inactivity in men with or without disabilities. In women with disabilities, chronic disease conditions associated with inactivity included stroke and diabetes. In women without disabilities, diabetes was the only chronic condition significantly associated with inactivity. Furthermore, older adults with chronic conditions were found less likely to engage in leisure-time physical activities (LTPAs) of at least 1000 kcal/week. This association accounts partially for certain negative consequences of chronic conditions, including mobility limitations, pain, and emotional problems (Sawatzky, Liu-Ambrose, Miller, & Marra, 2007) . On the basis of the above data, providing health promotion programs that facilitate or encourage increased LTPA in older people with chronic conditions is very important for health professionals.
The American Heart Association and the American College of Sports Medicine guidelines recommend that older adults should engage in 30 minutes or more of moderateintensity PA 5 days/week (Nelson et al., 2007) . The report of the U.S. Surgeon General recommends LTPA of approximately 1000 kcal/week (or 150 kcal/day; U.S. Department of Health and Human Services, 1996) . However, older adults with chronic diseases often have difficulty achieving the recommended levels of PA. A recent study (Ashe, Miller, Eng, & Noreau, 2008) showed that among adults 65 years or older with no chronic diseases, 30% reported meeting the LTPA guidelines as compared with only 23% of adults 65 years or older with one or more chronic diseases. Furthermore, gender-related differences have been identified as an important issue that can affect PA level (Eyler et al., 1997) .
Evidence suggests that LTPA levels for men and women may differ significantly. Some studies have shown that men are more active than women during leisure time (Azevedo et al., 2007; Booth, Owen, Bauman, Clavisi, & Leslie, 2000 ; Centers for Disease Control and Prevention [CDC], 2004; Jones et al., 1998; Kruger et al., 2007) . However, when all domains of activity (leisure time, occupational, domestic, and commuting PA) were investigated, no gender differences were reported (Hallal, Victora, Wells, & Lima, 2003) . Another study revealed that women are less active overall but are more involved in household activities (Eyler et al., 1998; Lee, 2005; Marquez & McAuley, 2006) . In addition, gender has been found to impact upon different PA categories in different ways. The Michigan Behavioral Risk Factor Surveillance System found that women walked less frequently and less speedily than men but did so for longer durations (CDC, 2000) . Furthermore, PA determinants appear to differ among men and women (Chipperfield, Newall, Chuchmach, Swift, & Haynes, 2008; Yue et al., 2007) . Among older men, PA levels appear to be associated with socioeconomic status, education, health status, and proximity to shops, whereas among older women, PA levels appear to be associated with their marital status and living arrangements.
Previous research on PA in older adults has focused primarily on prevalence and determinants of PA in the general population. There is limited information on PA levels in older adults with chronic diseases and the influence of gender differences on personal characteristics that influence PA levels. Furthermore, from the perspective of public health, PA should be conceptualized in terms of frequency, intensity, and duration (Courneya & McAuley, 1994) . However, little is known about differences in PA frequency, intensity, and duration between the sexes. Older adults with chronic diseases because of a preponderance of health problems often have difficulty achieving the recommended levels of PA. Lower levels of PA among older women have also been reported. Therefore, the knowledge that could help structure interventions to motivate subpopulations at risk (e.g., older women with chronic diseases) is important for health professionals. The objectives of this study were (a) to determine the proportion of older adults with chronic diseases who achieved the recommended weekly LTPA level (at least 1000 kcal), (b) to understand the different types of PA reported by community older adults with various chronic diseases, (c) to investigate gender differences by type (PA and LTPA) and components (frequency, duration, and caloric expenditure) in community-dwelling older adults with chronic diseases, and (d) to identify gender characteristics associated with caloric expenditure at least 1000 kcal/week during LTPA in community-dwelling older adults with chronic diseases.
Definitions
Physical activity PA was defined as Bany bodily movement produced by skeletal muscles resulting in energy expenditure.[ In this study, we used the modified Community Healthy Activities Model Program for Seniors (CHAMPS) PA questionnaire to measure all PAs with a metabolic equivalent (MET) value of 2 or greater.
Leisure-time physical activity LTPA was defined as PA performed during exercise, recreation, or any time period outside of regular job duties, occupational responsibilities, and transportation time.
Methods

Design
A cross-sectional design was used for this study. Participants were recruited from a local administrative district of Taipei, Taiwan. To increase the probability of recruiting potential participants, we joined the BThree-in-One Onthe-Spot Screening Program[ organized by the district health center. Those individuals who were eligible for participation were provided a brief description about the study and invited to participate. Those who consented were asked to complete two questionnaires during face-toface interviews with a researcher at the activity center.
Participants and Procedures
Convenience sampling was used to recruit participants. A total of 206 older adults consented to fill out the questionnaires. All participants met the study's inclusion criteria, which were as follows: aged 65 years or older, living in the target community, able to communicate verbally in Mandarin or Taiwanese, able to perform activities of daily living without assistance, intact cognition, having at least one diagnosed chronic disease (e.g., hypertension or heart disease), and consenting to participate. The study was reviewed and approved by the human subject review board of a university hospital (no. 9361701279). All participants were recruited on a voluntary basis and had the right to withdraw from the study.
Instruments
Two questionnaires were used to collect data anonymously.
1. Sociodemographic and Physical Status Questionnaire: This questionnaire gathered information on participant gender, age, education, marital status, living arrangements, chronic disease status, body mass index, and self-reported health status (rated as 5 = very good, 4 = good, 3 = fair, 2 = poor, or 1 = very poor). 2. Modified CHAMPS Physical Activity Questionnaire:
Developed by Stewart et al. (2001) , this questionnaire was designed to assess the weekly frequency of participation in PA among older adults. Energy expended during PA for older adults was measured on the basis of the information collected. This questionnaire had 41 items. Caloric expenditure on each activity was measured using the following equation: caloric expenditure = (minutes/week) Â METs Â 3.5 Â (weight in kilograms / 200), where one MET implied the amount of energy expended while at rest (3.5 ml of oxygen per kg body weight per minute for an average adult). Using intraclass correlation coefficients, the 6-month stability of the questionnaire was found to range from 0.58 to 0.67. Known-group validity was examined by defining three groups known to be more or less active, and all differences were found to be significant. This questionnaire was previously confirmed as a reliable and valid measure of PA in older adults (Stewart et al., 2001 ). The activities listed in the original questionnaire were based on interview findings for community-dwelling older adults living in the United States. Taking into consideration Taiwan's East Asian or Chinese culture, we made some adjustments to the Taiwanese version. On the basis of our pilot study, we added several activity categories (e.g., aura exercise) that are popular among Taiwanese older adults and assigned metabolic weights to these activities by interpolating values on the basis of other similar activities (e.g., the MET value for aura exercise was derived from those used for yoga and tai chi). Respondents indicated the frequency of PA and the number of times PA was performed in a typical week during the 4 weeks before the interview. PA duration and energy expenditure were then estimated on the basis of this information. In this study, we used a modified questionnaire with a format that was slightly different from that of the original questionnaire. We grouped all activity items on an appendix sheet, deleted 12 activity items from the original questionnaire that had a MET value of less than 2 (such as using a computer, attending a concert, and playing cards), and added the following items: (a) Chinese kung fu: aura exercise, chi kung, and wan tan kung; (b) dancing: yuan chi dancing and social dancing; (c) table tennis; and (d) badminton. The face validity of the modified questionnaire was evaluated by a group of five experts. The 4-week testYretest reliability of the modified CHAMPS questionnaire was then measured on 30 participants in a pilot test. Pearson r correlation values were .76 for total PA number and .72 for PA duration.
Data Analysis
The data were analyzed using descriptive statistics, chisquare, independent t test, and logistic regression on the SPSS version 12.0 statistical software (SPSS Inc., Chicago, IL). Chi-square was used to evaluate gender differences in different PA types. Logistic regression was used to identify key predictive factors related to caloric expenditure during LTPA between gender groups. Statistical significance was set at p G .05.
Results
Participant Characteristics
A total of 206 community older adults completed the study, including 118 men (57.3%) and 88 women (42.7%). With regard to personal background, the findings revealed significant gender differences in participant age, marital status, education, and living arrangement. Female participants were younger (t = 4.97, p G .001) and less educated (# 2 = 11.81, p G .01). Prevalence of living alone was higher among men than women. More women reported hyperlipidemia as a diagnosed disease than men (# 2 = 10.34, p G .01). Self-reported health status, average number of chronic diseases, and disease distribution were all similar between the two groups (Table 1) . Table 2 shows similarities between types of PA reported by participants belonging to different disease groups. Across all chronic diseases, the top three activities included walking leisurely (41.2Y63.1%), performing light housework (32.3Y61.8%), and light calisthenics (15Y29.3%). The average proportion of participants who achieved the recommended energy expenditure level of 1000 kcal/week was 54.4% among all chronic disease groups. The lowest proportion was recorded by the patients with diabetes mellitus (42.3%).
PA by Participant Gender and Chronic Disease Type
Chi-square was used to evaluate gender differences in different PA types among various chronic diseases participants. Table 3 presents gender differences for the top three activities for hypertension, heart disease, hyperlipidemia, and arthritis patients. Results show that women reported a higher light housework performance rate across Gender Differences in Physical Activity all four disease groups. In the hypertension group, more men than women achieved the recommended energy expenditure level of 1000 kcal/week.
Differences in PA and LTPA Episode Numbers and Their Three Components Between Gender Groups Table 4 describes gender differences in episode numbers and the three components of PA and LTPA. Results show that women contributed to the higher values of the mean number of episodes and the three components of PA, and men contributed to the higher values of the mean number of episodes and the three components of LTPA. As shown in Table 5 , 
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.4% of women and 6.8% of men did not participate in any LTPA. As compared with men, a greater proportion of women failed to achieve the recommended weekly LTPA level. Table 6 shows METs and frequencies of PA and LTPA by gender. Of study participants, 72 men (61%) reported walking leisurely as their most frequent PA, followed by light housework (27.9%) and light calisthenics (21.2%). For women, 71.6% reported housework as their most frequent PA, followed by walking leisurely (59.1%) and light calisthenics (28.4%). More women engaged in light housework than men (# 2 = 36.25, p G .001). The practice of walking to complete errands and dancing (# 2 = 7.39, p G .01) were also more frequently reported by women.
Differences in PA and LTPA Between Older Men and Women
Gender Differences in Predictive Factors
Related to Caloric Expenditure of LTPA Logistic regression was used to identify key predictive factors related to caloric expenditure during LTPA between two different gender groups. On the basis of the U.S. Department of Health LTPA guidance (i.e., at least 1000 kcal/week; U.S. Department of Health and Human Services, 1996), participants were categorized into two groups, namely, Bcaloric expenditure 1000 kcal or more[ and Bcaloric expenditure of less than 1000 kcal.[ Independent variables entered into the model included age, marital status, education, living arrangements, self-reported health status, number of diseases, and body mass index. Results showed that significant variables differed between these two models (Table 7) . For male participants, self-reported health status was the significant variable related to caloric expenditure of LTPA. Compared with participants who reported lower scores on health status, the odds ratio of Bcaloric expenditure 1000 
Discussion
Results showed that 54.4% participants were sufficiently active to achieve the recommended LTPA energy expenditure level of 1000 kcal/week. We also found that the three most popular PAs were similar across various chronic disease groups, and women reported higher proportion performing light housework among patients with hypertension, heart disease, hyperlipidemia, and arthritis. Furthermore, we found that women were more active than men in terms of the number of episodes and the three components of PA and were more likely than their male peers not to meet the recommended LTPA guidelines. The significant variable related to caloric expenditure of LTPA among women was age, whereas the significant variable among men was self-reported health status. These findings are discussed in detail in the next section.
Chronic Disease and PA
Between 42.3% and 67.7% of participants across different chronic disease groups achieved the recommended LTPA energy expenditure level of 1000 kcal/week. A previous study (Hughes, McDowell, & Brody, 2008 ) that examined LTPA levels in healthy American adults aged 60 years or older showed that, overall, only 27% achieved LTPA levels of 150 minutes/week. Another study (Ashe et al., 2008) found that among adults aged 65 years or older with no chronic diseases, 30% reported achieving recommended LTPA levels as compared with only 23% of adults aged 65 years or older with one or more chronic diseases. Kruger et al. (2007) found that only 26.1% of older adults (aged 50 years or older) in the United States were regularly active (participating in light-to moderate-intensity aerobic activities at least 5 days/week for at least 30 minutes or in vigorous-intensity activities at least 3 days/week for at least 20 minutes). Another study (Ku, Fox, McKenna, & Peng, 2006) found that in Western countries such as Canada, Australia, the United Kingdom, and the United States, the prevalence of engaging in LTPA decreased with age. However, older adult groups in several Asian countries appear to be relatively more active. This may be attributed to culturally specific PA types, such as tai chi and other forms of traditional Asian martial arts, which are prevalently practiced by older people in East Asia. Compared with older adults in Western countries, a greater number of older adults in Asian countries participate in such activities regularly. Therefore, the effect of culturally specific PA may change the PA levels of older adults and may represent a new direction for future investigation. Furthermore, many of our study participants mentioned that they were followed for their chronic diseases in clinics regularly and often attended community health screening programs. Thus, they had a greater number of opportunities to talk to health professionals and learned that exercise or PA may benefit their symptoms. They also had a greater number of opportunities to participate in health education courses provided by their doctors or health center. Therefore, it is important for community clinicians and healthcare professionals to encourage continued PA while approaching older adults in the community in various settings.
Consistent with the results of a previous study (Ashe et al., 2008) , we found that similar proportions of individuals across different chronic disease groups participated in walking, light housework, and light calisthenics. The three most popular PAs in this study were all light-intensity activities (MET = 2.5). Although low-intensity aerobic activities such as walking, standing, and stationary cycling at 60% of the maximal predicted heart rate could improve cardiovascular efficiency and mobility tasks, higher levels of energy expenditure on PA are beneficial for individuals with comorbidities and for those who have low-to-moderate PA levels (Mazzeo et al., 1998) . Healthcare providers may encourage older adults with chronic diseases to initiate regular low-intensity PA everyday, thereby increasing weekly PA durations to attain higher levels of energy expenditure. Walking intensity may also be increased by adding uphill climbs, inclines, steps, and stairs or pushing heavy or occupied wheelchairs or adding arm and dance movements rather than increasing the velocity of walking or switching to jogging (Mazzeo et al., 1998) .
Effect of Gender on PA or LTPA
In this sample of older adults with chronic diseases in Taipei, we explored gender differences in PA and LTPA types and levels. Consistent with the results of other studies (Azevedo et al., 2007; Booth et al., 2000; CDC, 2004; Jones et al., 1998; Kruger et al., 2007) , we found that men were more involved in LTPA, whereas women were more involved in light housework. This dichotomy was especially pronounced in the hypertension, heart disease, hyperlipidemia, and arthritis subgroups of patients. When we considered the three components of PA, we found that women were more active than men in terms of the number of episodes and the three PA components, which was consistent with the results of other studies (CDC, 2004; Lee, 2005; Marquez & McAuley, 2006) . This may be due to the gender differences in perception of societal roles; that is, women participate in household chores more frequently and for longer durations (e.g., sweeping the house or caring for the baby or other family members), making household activity a larger part of their daily PA routine in comparison with men. We found a greater proportion of women in this study less likely to fulfill the recommended LTPA guidelines than their male counterparts. This could be due to the abovementioned factor that older women are more committed to completing household chores than to engaging in LTPA. (Im, Chee, Lim, Liu, & Kim, 2008) . In fact, LTPA, in contrast to PA, has the ability to provide additional psychosocial and spiritual benefits (Blake, Mo, Malik, & Thomas, 2009; Lin, Huang, Young, & Chen, 2007) . To increase LTPA levels in older women to achieve higher levels of optimum well-being, there should be a stronger emphasis on LTPA promotion strategies. Some female participants mentioned considerable barriers to indulging in LTPA, such as lack of safe and appropriate facilities for LTPA, lack of the requisite skills and resources, and lack of time and childcare facilities for their grandchildren. Therefore, the LTPA improvement plan should be gender sensitive. Interventions such as suggesting family leisure activities (riding bikes with grandchildren) and providing safe public areas for both outdoor and indoor sports facilities close to participants' homes may be considered. More suitable interventions to increase LTPA levels among community older women should be developed and require further investigation.
Gender Differences in Predictive Factors
Related to Caloric Expenditure During LTPA Our findings indicated age as the only significant factor in caloric expenditure during LTPA in older women. A previous study (Azevedo et al., 2007) demonstrated that gender differences were a factor in the relationship between LTPA and age. Whereas middle-aged men are more likely to be sedentary, older women are comparatively more sedentary. Even in this study, older age undermined caloric expenditure during LTPA among women more than men. Older women tend to choose low-intensity activities as they get older, perhaps because of security issues. Some female participants mentioned that they worry about injury because of improper exercise. On the other hand, a greater proportion of older men showed greater confidence in indulging in LTPA. Furthermore, many female participants mentioned that breathing difficulties and asthma forced them to quit many activities in which they had previously indulged (e.g., hiking). They realized that growing old limited their physical abilities. Previous reports have shown LTPA intensity to be influenced by both ability and physical capacity, and it is perhaps the most demanding and difficult component of LTPA to master (Stephens & Craig, 1999) . The information inspired us to monitor the influence of age on the energy expenditure during LTPA, particularly among older women with chronic diseases. It is appropriate for older women to spend a long time in LTPA at one go (e.g., attending exercise classes 2 or 3 days/week) to gain experience, fitness, and self-confidence (Nelson et al., 2007) . Special efforts may be needed to enable women to become LTPA coaches and trainers to increase the number of female role models for older community adults to increase confidence in LTPA (SDC, 2005) .
Self-reported health status significantly predicted the caloric expenditure for LTPA only among male participants in this study. A previous study (Chipperfield et al., 2008) also showed a similar result in that poorer self-ratings of health status were significantly associated with lower daily LTPA levels among men but not among women. The reason for this is probably the experience of women with menstruation, menopause, pregnancy, and the demands of child rearing, which means they learn to carry on with their activities even while physically unwell. Another possibility is that men generally participate in high-intensity LTPA, and caloric expenditure falls if physical discomfort causes temporary suspension of activity. In cases in which men with poor self-reported health status, they should be encouraged and supported to maintain PA even when physical conditions are suboptimal. The standard advice regarding increasing LTPA gradually over time and dealing with diseases is highly appropriate and particularly important for such individuals (Nelson et al., 2007) .
Conclusions
Results found that similar proportions of older adults across different chronic disease groups reported uniform PA levels. However, male and female participants had different levels and types of PA and LTPA, and predictive factors related to the caloric expenditure during LTPA were inconsistent between genders. Therefore, interventions promoting PA should take these differences into account.
Strengths and Limitations
This study allowed us to capture a large amount of quantifiable information on chronic diseases, gender, and PA levels in older adults in the community. Limitations of this study include its small sample size and our reliance on self-reported PA levels. Selection bias is a further limitation of this study because those who volunteered for the PA study may have been relatively more health conscious than the general population.
Recommendations
Inactive older adults with chronic diseases should be encouraged by healthcare providers in multiple ways, such as through health education courses, assessments during community health screening programs, and disease status follow-ups in the clinic. For women with lower LTPA levels, appropriate gender-sensitive exercise programs should be provided (e.g., family-oriented LTPAs, providing babysitter services) to increase motivation to participate. Furthermore, identification of various gender-specific predictive factors related to LTPA in older adults with chronic diseases is essential to develop targeted LTPA interventions and to promote increased LTPA in those subgroups that tend to be the most sedentary.
